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o^o\] «gA^ 7-*)*}^ t>Efli-KSL0T ANTENNA HAVING SLOTS 

FORMED ON BOTH SIDES OF DIELECTRIC SUBSTRATE} 

£ la ^ lbTr ^efl 7l#ofl o^*V ^ oH flL+ o} 7 i^. ^ # £A ]*V £ igs.o}cf. 

£ 2a ^ 2b^ ^efl 7l^ofl ^ nlofl^c ^ oj-^c] 7 }^. 5^#oj 



£ 4a, 4b ^ 4c X]l ^aHH 4=. ^ o>Eflu|-o} ^-g- ^a] S^o] 



51 6£r XI 1 ^Ajoflofl afH ^ o]-Bfll4^ S-^^^A] Aj-g-^ ^1^1- £Al^ 



9a, 9b ^ 9c^ XI 2 ^*HH ^ ^ o_VEflu)-o) ^x\^V £^#o] 
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s. io^r A2 *UHH 4€ °Jr^lM-2l 3.^^*1 jeai$ 

£ 112}- 5. 12^ *fl2 *JaHH ^ ^ oj-^m-^ cfl^V oj^ oj^o^ 3l*>7l# 

£ 13a, 13b £ 13c^r ^3 af^ ^ ^Eflu^ ^ o. ^ 

5- 14^ ^9) y(\]3 ^aHH af-E ^ oVBflM-^ S^^^Al A}-g-<£ £Al*V 

£ 1534 £ 16tt ^13 4i*HH ^ ^EfluJ-ofl cfl*> og^ ojjzji^ ^^71^1- 

£ 17a, 17b ^ 17c ^r^^l ^14 ^)<4 6 \) ^ ^^1^ 51*1 3^ 

£ 18^r ^4 ^^^ofl af^ ^ oj-^q-o] Af-g-Hl ^1^1- 

£ 19Sf £ 20^ ^4 14^- ^ 9}t]]iS\-6\] cfl*> ^-Ajjzf £x}7}$- 

£ 21a, 21b ^ 21c^r ^5 ^AHjofl rcj-s. ^ oj-Efluf^ £ a]^ ^ 

£ 22-g- ^5 ^Al^oH CCf^- ^ OJ-E^O] £^^^^1 A]~g-^ ^1^1- 
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£ 23^ £ 24^r AS ^HH <£3]i-H <g ^ ^^^^ ^3zf ^>7l^- 



<20> £ ^Vtg^. ^ <£Efll-Hl ^ ^ O.S., 14 ^Afl^Tflfe. ^-^^ 7l^ ^ofl 



<21> ^ e Ajt^A] 7l^ol tg-^ofl -^-AjS-A] Al^Eflo. 7 ]^o) -g-^ oV^- ^^^fol 7] 

^ofl^ ^E^Dlc]^ t]} O] B] S\- ^ %^ c-11o]Eil- ^^Kf AjA^O.^. 

SX Ol^oj A>^=H| 14 5|- ^Ai-f-A] Al^Eflcfl Aj-g-S)^ ^-f-A] C^^7l^ 
^ $H 7}H 

<22> oje^tb ^MH 4^ ^7)o\] A]~g-£^ ^lM^r #tfl ^ , ^ ^ ^ %=^-7> A 

^r^Hr (Frequency Band-width) °1 ^^^1 #^-8: *lu):n. o]^] uV^fl ^ 

* <y-Efli4(Slot Antenna)^ t4°13.^.^B^ sfl*l ^NIM^I tfl^^o] ^ o_ 

^ JZx} ^(Cross-Polarization) efl^o] ^ xiqjL o^cf. 
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<24> £ la^ ^Efl 7)#ofl ^ <£t]M2] 71^- JE^l i^o]cf. £ IgO) ^ 

o>Efli4^ ^o^o^ -a-^i-ir(Dielectric Constant)^- ^MIS ^-^^1 71^(11)1- <^ 

^ ^"(Electric and Magnetic Field)^ y 0 >A KRadiat ion)-I- ^^fl ^sHr sK 1 " 

(Wavelength, k)2) 1/2 #5-(12)<>l ^^5]JL, E^o^ #^-(l2H #71- 

71^ ^ ^ojas. ^-^(Microstrip Feed Line;13H ^^4. 

<25> £ lb^ ^-^(13)* ^(12)ofl ^7>7]^- oflu]*H s^H ^ 

°1 ^ ^ ^*°J:Eflu(-^ ulii^ g-^ cfl^s. s.^^. q-Bj-iflxlnl, A/2 °>^-o) ^ol^- ^ 

^ °> 9in^ 3.7)7} ^-1; 7lu|j7 olcf. 



<26> , ^2fl 71 # ofl °l*r 3.7l# #o]7l ^^fl ^.-fr ^5gO_S ^-Jf^ 

*§>g*H ^^lM-^ 3711- #ol^ ^oflci IE. (Meandered) ^ ^31 M- ^27} 
^cf. nloflnl^. (Meandered) ^ ^IM cH^tt H . Y. Wang, J. Simkin, "compact 

Meander Slot Antennas", Microwave and Optical Tech Letters, vol. 24, pp. 377-380, 2000 
^r, Jung-Min Kim, Jong-Gwan Yook, "compact Meander-Type Slot Antennas", Antennas and 
Propagation Society, 2001 IEEE International Sym. , vol. 2, pp. 724-727, 2001"!- %3i% 

<27> 51 2a-& #2fl 7}^o\] ^ DlofldH. ^ tHlM-Sl 71^- £AltV JE^^lcf . 

^ 71^(21)^: ^^SLsL <U^«\}^ «(22)ol ^sqji, Ef^ofl^ ^(22)^1 #7>7l# o)}ijx) 

^#-8: ^tr ">ol3S. ^-^^l(23)ol *8>£3<H «(22)-£- -ft#^l 71^(21) 
Si ^igoil ^rl^l 
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"s"*} ^ei^ $14. ^ ^*Hr 1/2 ^o]» ^ oj-^u).^ 

nq-E} n ^o] 7 > 0.3. #^€4. 

<28> ^lM^ Dl6fld= ^(22)ol ^^^ofl rt)-5} £ 2 b<^l 3£A] *V 

#7.}7}^ oflu]xl7> #^S-7fl ^t)-. 

<29> nq-eM <^#4 cj*<H ^Eflu}-^ s-^^ q-Ej-iflfe ^(1) ^ ^(2)3. 

3^3^ °l^-(Gain)4 ^^(Radiat ion Efficiency)^: nfl-f ^ M-EHflTfl ^tf. 

<30> ol^-= 4lt (H o VA>47l/t>EflM- "S3 3^3) (1) 

<3i> ^>Jt-gr=(U-A>^^/*>^m «a^^^)— (2) 

<32> (!) ( 2)6j) ^-ol, ^EflM-^l ojs. ^ wJ-aVJl^ o>Eflx_|-o| cy^^^dl 

(Reactance) ^^SLS. ^S)^ °fl M ^1 ♦ 4^*1 u o v ^l^r °fl 4*1^1 371* q-sj-iflfe- 



<33> £ 3^ 4^51 njofl^c ^ofl 4= o]^- 

*V 5.2^^*1 #3144 4^3= 

^ 0.3mmol4. o] ^-f^s] oVEflq-s-ofl 

*}$34. ol «fl, -fi-^Sfl lOOum^ 



cfltb #44 0]=. 55 MSLtt 5. H 3*q 
^1, -n-^°l 12.9, £^-§-(Loss Tangent)°l 
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0.002 91 s-^^r 7}*)^, f^^s|.<^ 5.775 GHz°14. 5. H>H ^ $1^ w}<4 ^-o) , ^ 

?27} DloBc-l^ ^-3:5. ^^Sl^A] o]S.j4 Hj-A^^-ol z}z| 6 dBi 30% ^ ^d^-fr 

<34> [i 1] 









lOdB tfl<H#(MHz) 


30.0 


40.0 


oj-Eim- o|E. (dBi) 


-1.0 


-7.0 




40.0 


10.0 



3%=3| ^ Al ofl nl^m <r &-^r ?J M-Hfuf, AflS^- ^Eflo^ ^ oVEfl^c) 7]] ^-ol 

^Rr 3H4. 

-H^ Si XI* ^ i^cls. £-i*Rr « °jEflL4^- ^H4. 
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^ ^HS-i- ^S. %4r*}7] fl^ XI 1 3^r¥-* 5L^Hr XI 1 -fj-*lXl 71^4, XI l -H-^^l 71 
^^M, #7>7l# °flu-)*l<sj ^-fr ^*fl ^^S)^ ^-^^1 ^ #7] ^ 

# 7 1 o-^^l 7l^-Sl sr>^ofl ^*1^ ^SRr XI 2 ^^Hf* t^I*^ ^1 2 

-fHS*l| 71^ ifsH ^€ ^ o>Eflu|l- X|*^tf. 



^ ^o] cfs. 7l ^.o] a o V ( ^oj) zJ-Z)- ^o)^ 

^2i3- #71 #, ^ofl Zj-Z]- A-^ ^l^, -H-^^fl 7 ]#cq ^.Tgojl ^l^ 

^71^0.5. al^^#O.S ^S^, #71 -fr^l 7H&S] ^ofl ^ 3*l^°fl 2 7fl 

3 ^f^HH 3^U, #71 <|#€ #71 iS^3E^- 

°l«h 3^ £^1"* #S*H £ ^^^Hl#^ #Afl*| 

£ °l*>o)H 7flAl£l^ ^AHlcfl ^ S] TT 3°1 0>l_) Ej- ^3. cfa. tj-O^ ^ ^ 

3. ^ ^1 ^AHl^ >^oj 7 flAl7l- ^*}5i-I=-*}o| ##S1 ^Aj-i; 7>^1 

*HlXl ^^1" ^^Tfl <£2\^7] fl«fl Xl^-5)^ ^Olcf. ^ £##<>IM ^ JfS 



<41> (XU ^AHl) 

<42> £ 4a ^ ^21 XU ^HH rrf-E- ^ ^EflM"^ ^^014. £ 4a ^ ^ o_ VEfll ^ 

^ -n-^^ 5>Jl #*(103)4 #£>id(105H z}-^ ^ ^ ^ 2 -fi-^l 
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71^(101,102), ^7>>7l^ »JA}^. <?}*fl 71^(101)^] ^(^.^Hl 43" ^ 

=m «(103), ^2l*Hr f^S. ^ ( ^ofl ^ ^^1^(104), *l7>7l# oflvi 

715] ^Sfl ^12 71^(102)^1 ^^£l^ ##^(105), 

^( Impedance Matching)^- ^*fl *fl2 -R-*l*ll 71^(102) ^S^tt -£^l#(Conduct ing 

Via Hole; 106), ^1 -R-*l*ll 71^(101)21 ^( 103)) ^71^(104)51 

* ^^-(^nfl, £^]^)(107)o.S Till -B-^^l 71^(101)21 

^-i- €7l^o.^ ^Al^ojl rcj-aTg, o-^^l 71^21 o^Tg ^ ^^Bflufo^ ^ 

*(103)^r -H-^^ll 71^(101)* 2J=^ 7K>7>Ell- zfz}- ^ ^*(103)2l <^£^§- 

^7] o}eflJ=L-g-ofl ^A^ 7MH olcf. 

<43> ^JjLQoy)^ ^^§>7l 71^ ^SRr ^1 o.^^ 71^(101) uH^f^l 5. 

^11- afll -B-^^fl 71^(101)21 ^igofl i^ta ^Efls ^51 $i 

^^^1^ oicf. £ 4b2f 4c "MM-* AA S 4a2) A ^ B » 0 H^S ^ 

<44> -*J*H3 ^ olEfluf^ ^(103)ol ^1 -B-^^l 71^(101)21 ^4 O^igofl z]-Z}- 

^^°.JL*] oVtfl^ K/4 n>.3.o} ^ol§ ^efl 71^2] ^ oVEfluHl «] 37 1 

<45> ^. ^AHl^ ^ ^Eflu(-<HlA^ ^1 -ft-^ 71^(101)21 ^>^°fl 

(103HHo} ^-o. wj-^o.^. ^AJ^^S. ^ HV^-^^cl-. J£ 5^ ^-^2] 

q-El-ufl £^olcf. £ 4a<^i^r ^1 71^(101)21 *}i£6\] ^a^^ ^ (103)o l 
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(104)2} ^ ^ 91SL^ 3*fM LA S.<#°.5. fl<H*I SM $I^-M- °H cfltb ^ 

—5- #*(103) S^H^ ^7117]- AjS. *&*£°.3. ^ *>7l ^ 

(103)£r *)U ^#*fl 71^(101)^ S^o^ S.^ ^m\7]} *§^S)3L, 3*1^(104)°! # 

*(103H <r 

<46> £ ^A}ofl6fl^<i|. ^oj, ^4 ^ **(103)<*M3 ^)7\ cfl^l^O.^. ^ «<K> 

7>7l^ « 0 VA> ^-^-g- ^]^>^Cf. -S- ^oflAi A}-g-l£ ^ OVE^S] £ 6^1 M- 

£ 6*fl a!^ ^ol ; ^-o] ^ o.3mmolJL, *fll -fj-#*ll -ff^ 

^ n^l7> 0.1mm, -B-^^^l 12.9, ^#(Loss Tangent)^ 0.002 91 XI 2 -fi- 

#*fl 7] #2] -B-^^l^ ¥^17> 0.05mm, -&-3l#°l 2.9, ^#o] 0 .002 ^ ^^cf. ^ 

^^Hr^r 5.775 GHzolcf. iE^h ^}^9l EL7}^ 5.8mm X 4.0mm# 

<48> £ 74 £ 8 ^ a. ^cflojj ^ oVEflufofl cH*V o]^ oj^oj^ ^4 ^7>7l^ 

^-i- M-EHim £^1^-. £ 8^ ^ E *g^(E Plane) 4 H ^^(H Plane)^" ^H^l 
^ yj-^o]] cfl*V ^7>7l^>Sl « 0 >a> ^7l# M-e]-^^ £^ol^ ; E h -6-^1^1 71^1 

14^ W 0 >A>Jr^ cfl^ 26%^. clofldH. ^ ^lEflul-^ t^-AVJl^-o] 1 0 %(5. 1 %Si)9l ?H «1 ^> 
^ D H-f ^ ^H3# M-H^vfljl ^Cf. S. 2^1^ ^ ^AHHJ O)-^ ^ olEflu)-^ S.A^ uj-Ef 
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<49> IS. 2] 



|10dB ^*Hr tH^I4(MHz) 




WIM- ol^-(dBi) 



<50> 



(»12 



£ 9a^r ^12 ^A]oil^ a)-=- ^ o>Eflu|-£l ^-^^olc]-. H 9a o) ^ o> Eflu |. 

^ *f|l 4j-#*fl 71^(101)^ AA ^o) ^o> El mo) 

^HH^ ^( 103 )^- ^ D] ^ ^BflS. ^*V<*| 1 ^AHl^l ^o] 

« #1J ^ SU^r 7>^ZL SUCK ^*fl *fll ^H)<4^ ^o] $ -j- 

^Ml^l ^tt 1 }. £ 9b Q 9ctt « tfl«fl A A 5- 9a$\ A ^ B ^-^-5. 

#31^ <g<^ -fr^^ ^11- 5>ZL ^(io3)a4 ^-^^(I05)ol AA ^3^r 
^1 ^ *1)2 -ff^Ufl 71^(101, 102)# ^SH, *fll 71^(101)^ ^(tf,*}^)^ ^ 

*(103)ol AA ^S^al, *c^*Rr *>^<H1 ^^l^(104)ol z}-z}- ^sq<H 

^12 -8-*Ufl 7l^(102)ofl^ ^7>7l^- oflM^l^ °]x$\ *}i£d\) ^-^^(105)ol 

?1 JL, ^-^9] ^(Impedance Matching)^- ^sfl vfl^ofl ^^s]^ 

(Conducting Via Hole;106)°] ^ ^cf. *fli -fr^l 71^(101)^ 

#*do3), ^^1^(104)^ ^^(^mcfl, £ ^^)(io7)7> su 

^. ^12 ^HH*m *m o-^i 7l^(ioi)^ ^(^.^H AA *S^sm ^(103)^ 

^ A oH *fll ^Hl^Hr Cf=7ll SU^. X| 2 ^H^M^r 7l^r(101)S] Aj- 
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^1 <8>S€ #^(103)°1 27fl3 32.<#3 av^-^ol 7>^lJl ( -o^^l 71 #(101)3 3" 

^ A <^ «(103)-^ #3 27113 cc]S.<^# 3 3. ^^>7) 3*1 ^3 33^3 ^33 

3^ ^-^Ai ^33. 

33^3 U J"3 ^* 31^383. ^ 23 ^<>il3 3-g-€ <#333 3t^t 5L 1<H 

33^&3. *Hl 33:3 -8-*l*l|fe ^^7> 0.1mm, -£-^3 12.9, ^#(Loss 

Tangent) 3 0.002 91 ^H3# 7>33, 32 -fr^^l 33:3 -fr^fe ^7} 0.05mm, -^#3 
2.9, ^^3 0.002 °] ^-g- 3Hr3. f^^TC 5.775 GHz33. 5E*V, ^13^ 3.71 
^ 3l ^3°fl3 3^33 ^o}^\ 3.6mm X 4.0mm» 5Hr3. 
<54> 51 11 ^ 2 12^ 33 A oM ^21 <g^# *Hfli-Hl 33: oj ^ ^3^ ^H33 

#33#3 #3 ^-i- 333^r £^33, 32 ^333 °J333 WJl^ 33= 13% 
3. 3°J13= <£N133 h o v 3Jl-§:3 10%(S 1 ?H 333 "11 -f fe-S- 33 

vflji 5U3. 5. 3*Hfe ^ .^HH 3-E- <M33 ^R3* *333-:n. &3. 

<55> [& 3] 



lOdB ^SK* tlM-H-(MHz) 


100.0 


t^iM- o|s. (dBi) 


-4.6 


oj-eiih- «<MI-:sl-§-(%) 


18.0 



<56> C^fl3 ^Hl) 

<57> £ 13a^ ^3 *fl3 ^33<Hl 3€- <?1333 ^2o]c|.. A^t^oj ^o)^ o^ fl 

32 ^3^133 33^* 7}&*.3. ^13 ^^^3. ^13 ^33°il 
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^.IL^, 4U -ff*l*ll 71^(101)^ ^ofl 27fl(103,108)^ ix)2. 0 ^ «Hf-3<?l zjl 

SI- 7Mi, 4)1 -ft^l 71^(101)3 *>^<^1 ^*(103)^ ^-71 27fl^] nj5. 6 <M- X\s. 

^4=.f>}7] Jf*^ ^l^ ^^*>7l ^12 ^H*!^ ^-e) 2 7fl 

2] k\5L<#2) 411 ^ 412 ^(103,108)^1 *\3. 5fl*l e^KSi-if- ^^5)^ 

» 7>^Cl-. 

<58> o)q\. 4H ^Hlsl- tiling, 411 103)^1 ^2:41 412 ^ 

(108)ol ^7>£lol 4H o_£4l 71^-doi)^ o^ofl ^©1 t§A^ ^.oJ-^l^ ^l^b 7>^C)-. 
£ 13b2l- 13c^ 413 ^AHHi 4^ ^ov EfluH i ^ 5L 13a^l A ^ B « 0 V *^S. 

<59> 413 ^a\*\]o) ^ oVBflul-^ 4U ^(103)^ -y^^Ai 4U ^(103)4 7\^\ 

^©l^- 41 2 ^(108)# ^ $X°.v\, 411 ^(103)31- <?]^tt xl^4H Aj-jr^ 

^-(Coupling) ^ 0 Vo l *fl2 ^-(108)°! 411 ^^-(103)^ ^^sK^ Resonant 

Frequency)^ <3^4H ^<5}4l €4. °H ^l*fl ttSflM^V 27fl^ a^ 

*>7ll^ 411 ^(103)21- 412 ^(108)^ 2)^^ ^HH^ ^-^^ 4l2 ^(108)^1 

£ 13a^ ^°1 ^*Kr w> el- 31*1-14. ^ t 412 ^-(108)21 #41 

*V7l ^| ^fl^i 411 ^*(l03)-4 ±^ ^Ol ClJEjLm 7 }4 £ s. - 0^. 

<eo> 413 ^HH 4^- ^* <?H1M-41 cflt!- -2-^1 ^Al^©^ °m ^ 

M-^il4. *U -fr^l 71 ^ -ff-^141^ ^]7\ 0.1mm, -fr3*#<4 12.9, ^-§:(Loss 
Tangent )°1 0.002 91 ^* 7>^i4, 4l2 -^-^41 7l^ ^-^41^ ^l7> 0.05mm, -f}-^<4 
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2.9, 0.002 91 ^^r^Hr^r 5.775 GHzojcf. ^th #313^ 3.71 

tt *fll -^*H14 ^o}?± 6.2mm X 4.0mm# 5^4. 

# 

<6i> IE 15 ^ 51 16^ ^-71 ^£5. ^£ ^fluf-ofl cfl*l °J ^ ^4 

3. V}<$K\IL °}l]}^<>) ^A}3L^-o] 1 0 %(3. 1 ^)o] ^ ofl «1 *H nfl-f ^ JL^,g- ^ 

<62> [ S 4] 



10dB ^4^r cU^4(MHz) 


lbU.U 


S.HHIH- °l^-(dBi) 


-3.0 




26.0 



(»14 ^AHD 

^€ °J:EflM-^ ^21 51*1 t!r 5^1^. ^ -fi-#*fl 71^(101)^ 

*>^1 (103)* A y A #*(103)* ^2]*Hr ^SS. ^ofl ^ 

*1^(104)°1 -f}-^l 71^(101)^ ^ofl Qx]^ #7}*\<L3. JL^^-CL 

3- ^4j(105)°l ^^H, ^l=d^ ?^°]5L 27fl^ Jfi?H"*l ^*(106)# -f-3H ^*](105) 

^-^^1 71^(101)2] <5}igofl t§Aj:£ ^5H, *8^€ ^*£r ^ 

#(105)4 S*>^^o.S ^^cf. ^4 -gAloflofl nj-=i£ f 71^(101)^1 ^#(105)4 

^*(103)*- ^^Hl ^^^-0.5.^, afli ^AHHiA^sq. ^-^ ^q-o) A}-§-*}a} 
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*l*H 71^-5] <&#6\] ^o) fgAj^ ^oVEfluf^ ^o] 7}±5-&}v±. 5. 17bSf 17c*r ^"71=1 ^ 
^-oVEflq-cH] cfl^ z}-z| £ i7a^ A ^ B H o v ^°.S w>ej-^- sgtg^ ^ ^^lnf. 

7>7R><2] « 0 >A> T^*}^. -g- A>-g-^ ^ oH flL |^ £ 18 o,] 

M-^^o^cf. 71^5] -f}-*!^ ^-^]7> 0.1mm, -fi^^l 12.9, ^^(Loss Tangent H 

0.002 91 7^^, ^J^sK^ 5.775 GMtf. 2L*h ^^^o] 2.7^ 5.8mm X 4.0mm 

£ 19 ^ £ 20^ i£S oj-EflM-^i 

^7>7l^ «j-Af U^iflfe. JE^Olt^ *fl 4 ^jAl^l^ ^ o^]^ ^AlJr^o. ^ 23% 

5- ^^je. u (j-4it 0 l io%(a i ^ H-e}- 



(^5 €*H) 

£ 21a^ *fl 5 ^HHl ^^o> Efl q.o) ^ # £ ^ o.^ , ^ 

*ll 71^(101)^ ^^ofl ^Aj^^ 51^(107) tfl^l £^1^(110)^- ^^.Vc}. *fli 

*fl 71^(101) ^4 #^-(103)* ^j- cg^^ ^^s. 



<67> [3. 5] 



llOdB ^*Hr <^4(MHz) 




cj-^q. o|s.( dB i) 
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<^^*Vnf. £^1^(107)* TflAloil £^1^(H0)# A}-g-f-o_ s *) ^.c). ^>^-*V h 0 Va]o s o. 

tg^^ ^oj-Efl^ 7>^>4. £ 2ib^ 2i c ^ ^<$n 

M^l *fl«fl ^ £ 26a ^ A ^ B y oH^S ^^5L * 

M-EfuH^cf. £ 23 ^ £ 24^ ^ #7] f£S *Hfli-H tfl^ <^ ^ ^s)^ 

<7 i> [it 6] 



lOdB ^sf^ cH«J^-(MHz) 


60. 0 


oh«IIH o|^(dBi) 


-4.0 


°_HH|H- « 0 t-A|-3 L ^-(%) 


18.0 



Stt, 7]#^ AfAVofl ol «.o>o) ^-AVo) ^ o_ 7 >Al^]-e]-^ 

Aj-^^ yfsf ^-oi . a. «v^£. ^2fl7i#*fl s]*v ^ oVEim^ -fr*I*fl 

^<H1 *g^S}al 5E^r H*H*-fr °l-g-*M -fr£*l| 71^3} ^ofl ol^ ^ ^ 

•S^SRr ^*H, ^Eflu)-^ ^ ^ ^s£o} 7>^^ -^Ajoll 7 ]^o) nlofl^c 
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[^t 1 * 1] 

*; ^ 

A oM *)U -R-^^l 71^1 ^#^><^ ^^H, ofl U) ^ ^-g- ^ *fl ^ofl ^ 

^ 4 V 7l *fll -R-^l 71^ ^6\] 3*1^* ^^}^ 

2] 

l %H1 $H>H, 

A oM *fll ^/i&^r ^2 3^HH=- 7l^ vfl-f-ofl l7flo^ ^BflS 

71 -R-^^ll 7]%9\ «§j^ofl £^1^ O.S ^5)^ ^H^S <5>^r ^Efll4. 

3] 

A i %H1 , 

A o V 7l afll -B-^^l 71^ ^ofl ^^=1 tcja^ol ^l^o] ^ 

^ 

*fl 1 %H1 &<>H, 

^•71 Tfll -fl-*! *H 7l^a] ^ofl <^s} 27H^ rqs.«^ol tiV^-^o] 7M^L, 

A oM afll -B-^^ll 71*51 S^ofl ^*j* ^^--8: ^-71 27flSl tc|S.^ ^ ^*}7l *V JjL£ 
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2f ^^1^4 %4-7>}7) ^f^-ir ^sjfe. ^ ^ s.^ 0.3. ^ ^ 

5] 

*fl 1 %H1 5^1, 

#7] -fr^l 7]*^ -tf^ofl 27fl o) 0^2.0^01 tiV^-^o] 7}X]JL 

&Z\S\o] ?J§5^xq t *fll -fr^ S^ofl ^£ 27fl o] al^oj:^. 

%^i5}7) 3*1 4!^ ^#*>7l SRI ^^"^S. ^S)£], 

# ^3 ^ O.JL ^ « <L>BflM-. 

6] 

^-71 -g-s^ 27flfi] a^ oi^tt ^sK* ^*]*H °Jr^iq-^ tfl<* 

^-^l sj-a- s.^ 6. s ^ ^ ^im-. 

7] 

6 *M 91°]*] , 27fl5i #^-o] A-js. tfi-Hr fl*14Mfe 7]#^ i^t 

^Cfl§>7l Zjol 3gSj§>7fl «f)<gS|fe ^ ^ o]. Efl u). 

[^T 1 * 8] 

•fr^^l 71^ Aj", ^ofl Zj-Zf ^AJ^ 
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Sj-^l *8^€ ^1^1 27j\9) -g-isfl ^^SlJl, #7l ^ofl 

9] 

A oM -H-^^l 71^ *>^ofl tg^^ ^*l<3£r 71 ^*Hr 3* ^IS. 

10] 

A oM ^4 *>i£6jj ^£ ^7fl7> ^ ^3*r 3* 

^.S «5>tt ^Efluj-. 
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la] 
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15. 2b] 




f 
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n 2003/10/16 



/ 
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1^1 
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15L 6] 
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% 2003/10/16 
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[.£ 101 




5 5 S 55 5 6 5.65 5.7 5.75 5 B 5.85 5 9 5 95 6 



Frequency (GHz) 

12] 




E-Ptene H-Plane 
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1OTO030059604 



% 2003/10/16 



15. 13c] 




104 108 104 103 



106 



IS. 14] 



0.3mm 




[5L 15] 




5.5 5.5S 5.6 5.65 5.7 5.75 5.8 5.85 5.9 5.95 6 
Frequency (GHz) 



0. 1mm 
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[5. 16] 
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[-£ 17b] 

103 

107 ^ 105 107 




< 4.0mm ► 
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[S. 19] 



daisn.ii] 
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21b] 




IS. 21c] 



110 103 110 
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